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I. INTRODUCTION

This report contains the observations made at all of the

sites of the Project Mercury Tracking and Ground Instrumentation

._ Range during the network drills preced_.-,; the scheduled launching
"_ of the Mercury Network Test Vehicle (MNTV-I) in July 1961. The

launch was scheduled for July 31, 1961 and was preceded by a six-
i

day countdown starting on July 25 which included two nebwork

drills (NCG-378D oL_ July 26 and NCG-378C on July 27). On July

31, the launch _as postpSned indefinitely because of capsule

O equipment problems, so that observations of the Site perfor-c.

mance with the capsule in orbit were not obtained. However, the ""

observations made during the network drills In which the capsule _ _

pass over the sites was simulated, are pertinent and are sum- "

marized in this repo%t. They were also transmitted orally to =

NASA at anobserver debriefing held at Langley Field, Virginia _:

on August 8, 1961 i"°_•

The MNTV-I mission had the objective"of demonstrating ; _

the acquisition, radar tracking, computing and communication i',,_-

features _f the Mercury Ground Range. The,MNTV-I capsule _ i_i

contained one S-band radar beason, one C-band radar beacon, two

unmodulated telemetry transmitters, two command receivers and _

two Min_rack beacons. Its trajectory was to be slmllar to _i_:i

that of the Mercury-Atlas capsule (although in a higher and

more elllptlcaI orbit) so that it would'pass over the Range -,,_-

sites. The:capsule beacons and transmitters could be commanded --_[_,

to turn "on" and "off-" from the ground in order to conserve '_}',_,_

O Ebattery p_wer. This feature would enable the capsule _

radiate for three or more days so that it would _be tracked by

the range, _ot only on launch (F-Oi)-day but on at Least two

succeedln_ days (F+days) for the three orbits w'he_ it was in

range of the Mercury' sites. It was equivalent, therefore, to

O at _least thr_ _hree-orbit Mercury-Atlas launches in exercising
.. the acqut_1;ion and radar tracking equipment at the Mercury : :

range stations.

-" j " _ . :,,_ q , , _',3'_1,*,
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i For this mission, observers from the Bell TelephoneJ

i Laboratories an_ Western Electric Company, as well as from NASA,

i were stationed at all of the range sites. The deployment of the
BTL/WECo observers is given in Appendix B _he large number of

i observers resulted from the need to observe the Performance of

each radar and acquisition aid at all of the Eange stations as

well as the performance of the computers and the communications

network. The observers were also required to brief the sites

"_I on the MNTV-I mission, because theY carried much of the perti_
iI nen_ data on the mission to the site and because NASA Flight g_

t
_4 Controllers were _tationed only at the Mercury Control Center

_/i_ (MCC) and Bermuda (BDA): Revised Brief System Tests (BST's)

_ and-Detailed system Tests (DST's) were used during this mission

_i!] _or the first time and comments on_the!r suitability were

_iJ solicited from the operating personnel at the sites. _ :

The emphasis of the observations,_ in keepin_ _ith that
_ _ of _he misslon itself, was on acqulsition, and tracking. The -

_ observer's function was, therefore, to record quantitative mea-

l sures of acquisition and tracking proficiency, as well as toevaluate qualitatively the site's ab_!ity 5o perform these

_ important functions. In addition, M&O procedures, computer

program performance, communications facilities and performance of

_, perlpheral (as regards MNTV) equipment, was no_ed wherever

-. possible.

' As noted above, i_ was not possible to realize the

" main mi'salon objective of tracking a live orbital vehicle.

.i _ Accordingly, actual tracking proficiencyand ability to engage C

_u [¢-

J_
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in smooth radar and command handover could not be determined.

However, some clear indication of potential problems in these

areas was obtained from observatIQns of the site response to the

simulations. In addition, the data fl_w from site radars to the

J computers and from the computers to,the sites, and network com_

munications were actively exercised.

:1:-3

0
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II. METHOD OF OBSERVATION

The initial task of the observers was to brief the site

personnel on the purpose and conduct the MNTV mission and to

_ describe the site's role in the mission. Fortunately, NASA
<J had prepared quite complte documentation for the MNTV mission

_hich was given to the observers at their initial briefing at

NASA, Langley on July 12, 1961. A second briefing was held at

WECo, New York City on July 18, 1961.

_, During the network drills, the observers were located

_J near the acquisition and radar consSles at the remote sites and

monitored the appropriate intercom loops as well as the perfor- _

mance of the equipment. Observers at MCC and BDA performed i_

: similar functions in th_ Operations Room and communications i

Center as specified in the BTL report, "Plan for Observation

2 of the Mercury Network Test Vehicle (MNTV) Missian" dated June I_

'_ 28, 1961
• [2%

_- T_raughout the scheduled range activity, (see Appendlx I_

A) observers noted the site performance. Specific network actS- 1

vities were conducted in accordance with countdown documents
supplied by NASA and carried by observers to the S_tes.

At the _on_lusion of the simulated mission, a brief

O_server Report (Ap_ren_Zx C) was transmitted to MCC. This

• _

contained. _
(i) T_mes and coordinates of radar and AAA tracking for !_

_._ each pass, compared with predicted vaiues, _ Hand- i,!

_-).... over times where applicable.

(2) R_ceipt times for AQ messages _

(3) Transmit times for SUM messages

(4) A summary of TTY performance

(5) A brief evaluation of the exercise, including difficul- _'

() ties noted and suggested changes.

jl
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I
-On August 8, 1961, the observers were de-briefed,. _, . at a

meeting ' held at NASA, Langley during which specific comments

on site performance and recommendations for changes were
i

presented to NASA. This report records these observations and

ree ommendat ions. (-

, i

t

, .'t '

p
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IIl. SUMMARY O_FOBSERVATIONS

The consensus of the observers was that the Mebcury Range

would have supported the-"MNTV mission if it had been launched.

,:_-_ It was, however, the Opinion offmost observers that the Range i_,
_I would have benefited greatly from schedul_ n:twork drills i.

cZ

during which the Mercury orbital missionSSwere simulated _;-
5'

Network dr!]!s hado not been performed since those conducted - _
during the countdoi,_n for the MA-3 mission during April 1961. ,_,:',_

The only regularly scheduled network exercises were the ' d li_iI

C) CADFISS tests which, exercised only a small part of the M&O team. -.',_'
In addftiod, it wag the opinion . most" observers that ,_he__:.)2_"

Range sites _ere in great..-need._of realisitc tradking'experience. : J,_.

Since this function receives _he ieast effective exerc_.s.e_ven _._:_.-_::_i_
in simulated driZls, (except for BDA, CYI, and MUC, wh{ch-have_ _.__i"_J_[_

VATS a_d RAZEL equipment.and CNV which is :exPeri_,_ced with _ ._i. ,_2,! _
actu%i launches) it gave evidence of gre&ter weakness.: .Although - _

actual tracking experience, e g., _with an MNTV capsule, would,. _ ,.._

be most beneficial, the provision of all _ites with RAZEL-type-_..: _.

equipment would greatly alleviate this suspected weakness.* }_

_' The radar handover procedure, which Wasintroduced_during _ _'

-_- the MNTV network drills, was not effectively exerc_,sed during

these drills since it was difficult to simulate handover in th9 : .

absence of anactive-_apsule. . _"__-..
Several other shortcomings in site werformance were nutad.

C_ef amoung _hese were unreliable status rep0rting _ndinade- ''_f

quate equiNment record maintenance. Equipment and procedural

d±fflcui_ies were uncovered (see Sectio V) but mos_ og_these ._/_. ;.
_ _ _ _ 1 _

are susceptible to correction .... :_"_,:'"',_°

*Radar tracking performance during the" subsequent MA-_mtssio,: ,_ )_:.'":'-i!

substantiatedthis observation. " -_-._.,--,_'.

.%_.
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in general, _ost observers felt that there was a real need

for tightening up the operation of the sites to reduce some

of the apparent laxity and to instill a conviction of the need

for _Ju_'!d-wi_eteamwork if the Mercury mission is to succeed.

III- 2
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IV. RECOMMENDATIONS

In this section a brief statement of each recommen-

dation derived from the observations made during the simulated

exercises is given. At the end of each statement, the number

given corresponds to the paragraph number in the report where

zhe observation which prompted the recommendation is described.

The recommendations are divided by subject matter

into (A) Equipment, (B) Procedures, (C) Personnel and Training.

A. Equipment

I. TTY Communication

a. Improve the performance of the TTY circuits to

CY!, and CTN. V-A-I-a

b. Remove the intermittent failure of the radar

encoding/_ransmission equipment at WHS which

resulted in an occasional transmission of a "BU"

instead of "JJ" code. V-A-I-b

c. The 2oRO TTY equipment in the FPS-16 bui:_ding at

HAW should be move upstairs where operators are

stationed to enable them to monitor the radar

printout. V-A-I-c

2. Voice Communication

a. Remove the cause of the echo noted at HAW on the

GSFC conference loop during test 3780 V-A-2-a

b. Adjust -_he voice level and clear the noise in the

GSFC loop reported by TEX. V-A-2-b

3. Intercom

a. Equalize the intra-site intercom loop volume at

TEX. V-A-3-s

4. Computer Program

a Investigate the feasibility of shortening the

CADFISS Roll Call program by conducting the test

with WOM earlier. V-A-4-a

IV- i
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5. Displays

a. Install valid radar track lights on radar plot

boards as well as an automatic pen-down feature.

V-A-5-a

6. Antennas

a. Provide a modification that will reduce the

incidence of recurrent breakage of the hlgh fre-

quency dipole antennas. V-A-6-a

b. Investigate the use of strapping as a means for

avoiding the breakage of screen welds on the _-_
frame of the A and AR antennas. M-A-6-b ....

7. Acquisition System

a. Reduce the acquisition bus errors noted at HAW

and BDA. V-A-7-a,b

b. Relocate the HIGH/LOW telemetry switbh so that

It is closer to the acquisition aid operator.

V-A-7-c

G

IV - 2
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Bo Procedures

i. Countdown

a. Require that the M&O supervisor debrief the

operating personnel after every exercise, real

or simulated_ Provide doctrine and procedures

for this M&O debriefing. V-B-l-a

b. Provide a briefing message from MCC routinely

at T-6 hours to signal the start of the network

operations. V-B-I-6

D c. Impress upon M&O teams the importance of complete
and accurate status reporting. Assure them that:

the purpose of such reporting is not to criticize

their operation but to help them and the network.

V-B-l-c

d. Provide _dequate transportation at all sites to

ac_om_odate crews arriving on a staggered-time

basis. V-B-l-d

2 TTY _

a. Keep the Communlcations Center at all sites open

continuously during mis_iu_ and pre-mission time.

(Until this recommendation is impiemen_ed, insure

that TTY personnel are aware of the limitations !_/
of a TTY broadcast message issued_while other

stations are shut down.) V-B-2-a,b .L

b. Adopt the DTG convention for TTY messages used

in the MNTV mission for all Mercury missions.

0 V-B-2-c
c. When non-CADFISS TTY traffic is permitted during _

CADFISS tests, restrict the length of such _.

_messages to one minute or less. V-B-2-d _,

d. Insure that all communications carriers are _r_

cognizant of the start of the countdown and of _
[__ critical coverage. V-B-2-e

IV - 3

1965077407-014



L

e. Instruct the TTZ monitor at Honolulu to inform

the GCC at RAW of TTY conditions (over the

voice order wire circuit). V-B-2-f

3. Voice

a. Restrict the number of '_taik" buttons simul-

taneously depressed on the conference loop to 2

at most. Then adjust levels consistent with

_ this condition. V-B-3-a

be Schedule M_C voice checks of the GSFC loop so

not to interfere wi_h the set UP at T-10 _
minutes of FP-2 voice circuit used for radar

handover between EGL, MCC, _DA. V-B-3-b

! 4. Station Records

, a - Insure the maintenance bf complete station

equipment records during both down-mission

_ and up-mission time. Supply appropriate and

uniform forms on which these records may be

kept. These should include provision for a

hlstoryof equipmen_ and component failures,

duration of outages, and methods of repair.

V-B-4-a

b. Require the form_al recording and documentation

of all equipment modifications. V-B-h-b

5- Test

a. Devise and implement a test of the EGL/CNV

CADDAC data link as part of the Network Count°

V'B'5"a C:
b. In reports from GSFC to the si_es on scoring

_- of the CADFISS 81 and 82 tests, omit scoring

azimuth and elevation since only range is

pertinent. V-B-5-b

c. Install range targets for the radars at HAW
< and_GYM if feasible. V-B-5-c -

IV - 4
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d_ Incorporate the changes in BST's and DST's described

in Appendix D. V-B-5-d

e. Establish a schedule for the running of BST's

and DSTIs at sites between missions. V-B-5-e

{) 6. Radar

a. Provide more realistic simulation of the radar

handover procedure. Amplify the existing hand-

over procedures to cover more conditions. Pro-

vide required communications facilities for

O exercising handover during network drills.
V-B-6-a i

b. Provide for th_ release of the W0M radar from

its WRE obligations to participate in MERCURY _ _,

network drills and site drills. V-B-6-b

7. Acquisition System

a. Investigate possible dangers to AAA equipment
L

if _P data acquisition procedures are followed.

Consider providing personnel other than operator

to take data. V-B-7-a

b. Define the best available source of data for the

AQ bus. Elaborate on acquisition procedures _ _

involving radar, ADC operator, and AAA operator.

_-B-7-b

8. Timing

a. Insure that all wall clocks display GMT. V-B-8-a

0
"z

&

IV - 5
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C. Trainin _ and Personnel

i. Procedures

a. Provide a BST/DST to check out VATS and RAZEL

simulation gear. Include the status of simula-

tion gear in Status messages. V-C-l-a

b. Provide sltes having simulat_.n gear with neces-

sary information to develop realistic and appro-priate VATS and RAZEL programs. V-C-l-b

c. Utilize the test aircraft when available, as a

simulation device for training. V-C-I-c

d. Schedule regular network and site drills between C

missions° Require that performance of M&0 teams

during such drills be reported to NASA/GSC for

_ _ analysis and comment° V_-C-l-d

2. Simulation Equipment

a. Modify the VATS and_RAZEL equipments tO simulate
' c '

passes of longer duration than 8 minutes°

V-C-2-a .

•_ b. Provide sites with adequate instruction manuals

_i •for VATS and RAZEL simulation equipment. V-C-2-b

_i c. Investigate the modification of the AAA equipment,

_ such as reported hy BDA to en_.ble si+es to cover

i other TM frequencies, so that non-MERCURYsatellites can be tracked for training purposes.

V-C-2-c

d. Provide VATS simulation equlpment at all sites,

and RAZEL equipment at sites having VERLOET

radars. Provide RAZEL-type simulation equipment _

for sites having FPS-16 radars. V-C-2"dJ

e. Provide separate monitor _Jacks at the M&0, TM:

•_ COMMTECH, AAA, and radar consoles. This will

provide facilities for:trainlng new personnel

at these positions, as well as permitting observ- _
era to monitor the loops. V-C-2-e

_V - 6
J

J

M
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f. Convert the half-VATS simulation equipment at

Town Hill to full VATS equipment. V-C-2-f

g. Insure that the RAZEL simulation equipment and

the radar range simul_tor are properly ins0alled

_-J and operative. V-C-2-g

3. Personnel

a. Utilize site drills to help integrate system

operations and instill team spirit. V-C-3-a

bo Institute a formalized training program for new

operators. V-C-3-b

c. Attempt to improve efficiency and reduce turn- _ _ 5-

over by providing recreational facilities and _, _-'.:

other inducements at the less attractive remote -_;

sites. V-C-3-c _.

d. Provide some relief for the heavy administrative i_

burden of the M and _ supervisor. V-C--3-d I_

©

IV - 7
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V. '_ R_,NGE OBSERVATIONS i

In this section, the observations made throughout the

network_ during- the MNTV-I network exercises of July 25-31, 1961 ',,

i_ are summarized.. Comments are subdivided into categories of (A) i,i
_.J Equipment, (B) Procedures, (C) Training and Personnel, (D) System ;"

_u

Tests, (E) CADFISS Tests, (F) Communications. '_'

_, A. Equipment _

I. TTY ,, ' '/_ '""_i_ia. During_Test'.378C, CYI rePort.ed be]ow nOrmal T_"_ _ ./!"/:
0

.Operations with both: GSC and ATS" in _the-early part _ :..........,:
•O .

_. of the_ count Which they ascr.ibed to pp.or prQpagation.

' , ,-' .... - CTN.-also experienced TTY circult.trouble in both

._'_' . : ..... - directions; before and during the simulated capsule

• hf;_;._i:, p&ss oSer_that site. ,. '"L,

_t_ ' In Test 378D, ATS was not able to establish TTY '.

'_ contact Wlgh CYI. CYI reported mlndr TTY troubles ,,.. .i"_.

_ 'while',C'TN_noted =that TTY communlcations were good. _.

• b. a" faiidre, ,, ,,t, -, •"'_adar,,. encodlng/TTY, equipment at
_ ,- '-_ resu!.ted in an intermittent transmission of 9

• an erroneous. "BU" code in the Call Directing Code

in lieUof?the: correct "JJ" code...."

c.; The 28RO. in the FPS-16 building at HAW 'is dOWnl "

'_stairs where no oRerators are stationed. The radar ,...::.:

"'" '' prin'tdu_"is_'therefore not readily monltored.
"c

a.-A NASA _observer sta-tioned at HAW reported :-,necho
O ' " _t'* onthe GSFC LooPdurlng Test 378C. In general, the "

' ':; / _"Lab_enc'eof echoes on the conference loop Was notable

_:,._ "-J" i.,ni.comparlsonwith previous exercises, The HAW r.e. "..

" '_'_:_' _ : '" port of an echo was the oniy one received, "

@i ..... L

,,, . , ..

,_ -__ ' V -.1 . ,

.h_'-" _, ." ". :' . -' ..i,"
.,_ ,, ,,. • ,. ,,_,,%::&.

, , ._.,,'..,".' .'. _,_,,..;:.

• .'. _. '. ,, ,:.;,:..:#, , , ., ,'. ._ , ,', -,_.;_.

' .' . _'".. '":,1' .':.,V_,.. ,.'.;-;. _ .., i..".., .... ,_..;,,....,_-,,.,,,.:.,
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'T

: _ b, TEX, on Test 378C, re'_o@_tedfailt_e()6f Voice lln_ to"

, -_ . GSC from _,.TEX.Jus_t p_,Jor t_: horizon _,time. of the -_

., S_mula.%ed.dapsu:le•WhlC,h .:l&sted-until the.:middle Of,

• " i.-_ ..-. --t_e_.pass .'-'(apDrox&ma_ely:5_-mlnutes_'),The SSFC loop sp- F"
._ ' -" .7_-:" .!,_.:_-pea-red:ge_era'll_y_oley_'7to.t..he.-radaropePa%or during:-.

..... - dove and-.theo'Voi:ce"ie_ei Was;-lOw',..-.- _

.. c. The.voice. line from WOM-to Adelaide was Out duping

Test 3T8C for about 30 minutes during the simulated

pass_of..the capsule at WOM". Bad cross' talk also

..-, ...'.,:_ o¢curred..fo14,.20mlnut..esprior to'the pass. (5
• :..'7...,_..¢.....-l_te_c,om -'" ,',b.:'.. ,['-:¢ _'3,::. ,. ... ': .

• :.. :. ; ...;..:,:,, : '., :..v_L:..:., .... " .--$,.:...:_ .. " ..,., .:.:,:_ ,., , .., . . .
'."",..""t'-"_9:"_':":_';""-":-i._..,;__(.i.:_-el_a_t.:ea_..._.if.f,!_l.'.%Y.."-Wi:__,,.-.the. Intra-slte volume
.k "_" _'>'":.':_', i:' ' _,', ' . ' ";" ,&;'4= "-.:.. .:, .Z,,:.' .. '_, ' ,. .,

.-'" .7":,?,,:_--,(:.,.'-"':"_'<.leve,l_-o_-'__h_ ,_.i_.tler_om.:"IO._p,:.,TE_-..at_rlbuted tnei r

....:._...L:--, dfff-_c,uI_y"todl .t_.:.._e'_,c.ontao._a,hut a large

:4 :"," "..'....".."..,"p ":,,_,.,..,..,_... a'rtof the.proble_, appe_.ar.s,to be .associated wlth
..._.,;',l'.'_.'." ..,'.'f';"(_.,'_.. ,".'. ':_-.,, :. . .,. ":,'.': .... '._ " _,"- • " ' ' ,.

. ,.. ' ..june.qual_.headsetloadinga,_, diffe_ent times...... ,. :.[..,..i. :,'. _:.,.,.....;j.:.._:.,:..,_i._::::.::;.._.-v'-,.":,. ::" ._a_';"i ".
.#. ..Computer-,Program "_

,. "" :,'- .. _--;..:.:,,..':.h,.,_..,_:.....: "" " : '" " " " ' " " s b
.. .a, .":.T,h,"f,dur_.b_on,..ofthe C.ADFISS Roll Call was et y., . .' _',-'_,.._.i.,-_._-":'..... _'L" .... "-'_ -, ,":'. ', : ' " "

... .t_e reoe-.Ip.t of. responsesfrom WOMwhich are the

last• to.be received. The time interval of this

'...: . -t,est mi.ght _e reduceq_;if the program were rearranged

' .: .,_.'to...cbn._uctthe ;tOM.tesSs caviler, _oncurrently with

• . "' " , i....i . :
• ,":._. .'..1, ',".,Y;_;:, , "'" .......

: .'- ',<"." .-"_,,'5_ . . ""f.',_ ":'.'.... ,"":'4 _.',.." "/" " '.'o. • ...... ,', . "',::,. ," . .: '.., ',, ._. .. " . .
.....,..._,.-..-,,.....-_.,,_Th_,-co_g_ter..._gg_am_were muc_ Improved.over MA-3, b".."',',.",_:'_:':-:':C,b',.,',&'.-,k_'.'.;:";,"',:'_'_,':;., "qt,: " :'. "' :. : ..... . : ":" _,

,: a_.:ope._edwlthout incident during _hes_ tests.

'"""."_:5: _:_aX_.. _'...... ' . "
" i ...., ,,.,•,:.,.,. _.:... _rd.ope_etoe, Is,ex cte4 to handle

",.:.:i,!".i ""-,. '..-'-.!_,_' ._ _,Dd..S=_an_l,,radar Plo.t b_ar_ ._rlng a pass.

, ;:::;: ,...oo.::i? il '_
,_ -.." ,.,¢b._.;_',.,_', -. , :. ., 'v, 5, �T'$, :,.y .,..,.. , _,-, . :, . '.'.. , ,_ . . .., =.,....
,.,. , ',,. _._ ..- ,, , , . . ', , ' , ._._;_,_. #_.a 4. L_ ,____ ' , -,_:, ;,.._; ,_,. .... ,_; :,:.,. u,_:,_,_.__w _.. v.,,u_ mua_;._e li$_.ed d_rlng non
• ,.. _',...'',,,".', .,_,,;,,.,; .,, ]." . , , /',:,: . . , . ,. ., .

•' ''..'.,',!_',:." _'i %,., ; ",1"_'_.... "_/r" {'," , ' . a " ' '_' ., '_,...,,.j,..,,..,,,.......,::,_,,,,,:.,:,_,:.,_,._.... va_%_,_ra_k,.. . ..,
" _-'_';:[":':;"_!'_"?-'.. "'-_""""7: ' " " "" ....... ' "" "

0,,_,,./' ";_,,:",_-_,_ i'_ _ ;' ,. "', '_. ., " . ' , .... ," , , . '. ,' " ,,. , " , ' ,
./;'.:. :>A:_.,'o.(,: , ,- ,-j ,.... ,, ..-_, , - , . _ . ,.
,_..',",.4' ',,, , '_ % "-%:,¢'..', '. '.:' " _'." " ." ," " _,.._T_ ' . .... , , .- . " ' "
L'_--. ,,,,_i,_&,:'_., "_, .%,, ,_ ..,',.'.,,q_a.,. • ,; . '- '',_.. ,, - , ., , . .. ,, - . .
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F

"(2) The plotboard oPeraboemust Ve_elve the word

,. . ,/ by,air path _.Sat a radar h_as,re.lid_ack from

another operator. He ",annot see the valid

track indicator because the ADC operator's . _
(_) head is in the way° '., "_

At other sites, where only one radar exists, -, _

local valid track Indication would al.so.be ..... '.,..

useful to tne plotboard ooerato.__.' • .

6. Antennas

_D a. TEX reported breakage" of,. an:dlfi:cl. _

element on the AR antennal,pr:

378 series. Breakage. o'f :d_'

recurrent t:,ouble owing toi. '
"_mas s.

? b. Screen to frame weld f.aildres

TEX by strapping the mesh to':th_

intervals by means :,ofsteel''" _"

7. Acquisit_ on" .,, " '"-;':

ao It _as observed that use of t..he

L_nk between Town Hill and C6ooer'g

was unsatisfactory for.antenna.sla_in

location to _e other. Extremei.,

received positional data was.

the result of cross-talk

signals representing p.osltlons"._i:IAJ

each location was obliged _o .op_,r_

without beneflt of the trackl;'g..,di

b. At HAW, the acquisition

; initially meet speclflcat,:
of up to 2@ in azlmut._ be! ,

antennas. The problem appag._:_

long cable leugth betwe_n._iO!
was somewhat improved by

V-S" "

,, , '¢

........... I il• .. . . .. _q,'_ :_. ,_,._.._" _._.
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i
I
i

c. The observer at E_O reported that the AAA operator

! had difficulty in selecting the TM frequency channel

"t_ tc be used for track_.ng because the mMu/___-.,v_ML switch

! is two cabinets removed from his position.

I

" I

.:i - t

J

C_

g
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B. Procedures

i. Countdown

a. Several observers reported that the M&_ supervisor

made no attempt to hold a debriefing following an

exercise. The crews were released locally as soon

as MCC released the network (except for Communi-

cations watch).

b. HAW reported that as a result of testing of the

voice circuit by the communications carrier during

--_ t_e early part of' the count, there was no Confirmation
J

J that the count was, in fact, in progress until T-4:30.

A TTY briefing message, _ent routinely at T-6:00,

would eliminate this uncertainty.

c. There were several instances of equipment troubles

which did nQt appear in the site status reports to
T

MCC. Particularly during simulation exercises when

it is felt that non-operatlon of a part of the system

: will not compromise a mission, a notification of

equipment malfunctions may be wit_hheld by the M&O

supervisor.

d. WOM reported a problem in coordinating their trans-

portation schedule with the site activities. The

site is located 30 miles from town on a rough gravel

road. A bus is used to transport the personnel to

and from the site; for this reason it is desirable

that scheduled mission start times be maintained.

_ Additional transportation facilities for shift crews,k

and communication watches would be very desirable to
i

cut down the fatigue of the crews because they would
l

not have to arrive on site until required.

2. TTY

O a. A teletype procedural problem was noted at TEX. A... broadcast message advising all stations to switch

V-5
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r, S.

the time of running DST's was sent by MCC after the

Communications Room at TF_X had closed down following

Test NCG 378C. The message was not received when

the Communications Room opened the next day. The

i fact that it was missing was learned aacidentally

......... ±n_ mes-
i during a conversation w_t_ another o_*o _'o

sage accounting system took no note of it since it

was a broadcast message which is not recorded at

GSFC.
f

b. Loading of TTY circuits with administrative traffic

was commo_ after sites were cpened for communication.

If a 24 hour communication watch were maintained at

all sites this load would be avoided.

c. The Date Time Group (DTG) convention used for TTY

messages in Tests NCG 378, was found to facilitate

post mission analysis of TTY information flow.
i

! d. During CADF!SS Data Flow Test of Test NCG 3780,
I

" _ when TTY messages were permitted, long messages

> i caused marked interference so that an abhormal number

of "Time Expired" results were obtained.

e. HAW reported that the Communications Carrier con-

ducted a test of TTY ciz,cuits at the start of count-

, down during Test NCG 378D. At CYI, on the same day,

the communications carrier was not aware of the start

of the mission. In both cases the support of the

-. mission by the site was affected adversely. f

f. HAW reported that, in at lea_t one case, the H0N TTY

monitor had stopped transmissions to HAW because of

poor propagation and excessive garbling, without

notifying HAW GCC that these conditions prevaile .

3. Voice

a. So_e observers noted that "Talk" buttons on the GSC (

loop were sometimes depressed without attendants at

V - 6
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the console, or when the position was not being

used to talk from. This would have the effect of

reducing the received level on the loop.

b. During Test 3780, GSFC was requested to set up a

/ voice conference loop on circuit FP2 between EGL,

M_, and BDA for radar handover. GSFC was delayed

in setting up this circuit because a volce com-

munications check on the GSFC loop was being con-

ducted from MCC at that time.

_j 4. Station Records
a. Most observers reported a lack, at t_e site, of

systematic records for equipment maintenanc_ both

down and up mission time. Histories of equipment

and component failures, duration of outages, and

methods of repair were largely undocumented.

Uniform forms for recording this type of data were
L

not available at the sites.

b. There were repor_sLthat some sites had installed

equipment modifications without authorizatlon. Some

of these modifications do not affect circuits, such

as a special TM display chart at HAW; others may

actually alter the equipment performance in an

undetermined manner. In all cases, such modlfica-

tions are neither standardized nor uniform through-

out the Range. One observer noted that some

modifications may have masked weaknesses in equipment

_ii_ design, adjustment,_ or calibration.
5. Test

a. EGL reported no provision had been made for checking

the EGL/CNV CADDAC data,link during the countdown.

b. CAL reported that, although it passed the range part

of CADFISS Test 81, it was scored as a failure in _.

i

/
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Azimuth and Elevation, which is not revelant to

this test since its successful Test 41 had a!ready

checked the AZ and EL.

c. HAW and CYM reported not having range targets for --

the CADFISS test.

d. The observers brought back site comments on the

revised BST's and DST_s. These are given in

Appendix D.

e. TEX observer reported that BST's were conducted

/-
there on almost a daily basis during non-misslon _
times, and DST's were conducted bi-weekly, as a

t

matter of routine maintenance.
t

6. Radar

a. Observers at radar sites across the U. S. all re-

ported confusion and_on-participation in the

simulated_.radar handover procedure. OperatOrs were

: uncertain of the kind and extent of voice procedure
i
, involved in handover. Eacn site behaved as though

it was Isol_ted without radar overia_ with other

sites.
i

b. The WOM observer stated that the FPS-16 radar at

WOM is made available to Mercury only on a non-

interference basis with Woomera range actlvi_ies.

i _ It was not available for either the NCG 378D or

the NCG 378C excep_ f_r CADFISS tests. The radar

crewtherebY did not get exercised as a member of

a Mercury team. As noted below such exercises are C

essential.

c,_ The MUC observer uncovered an error in a weighting

factor contained in the instructions for Inter-

pretatlon _of the radar printout furnished to all

observers. As a matter of record, in these _n-

o structions the Azimuth and Elevation weighting

V-8
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factor for the VERLORT should read 2.7466 x 10 -3,

the same as for the FPS-16, instead of 5.4932 x 10 -3 .
[

7. Acquisition System :

D a. KNO reported that data recording procedures requiredby the MNP Data Acquisition Plan might distract the _

Acquisition Aid operators and result in damage to _

equipment, e.g. the possibility of antennas swing-

ing into stops at low deviation angles where the =ki

AAA experiences rough tracking.

b Observers noted some confusion exists among site

operators as to which signal constitutes the "best i_

available source" for the Acquisition bus. It is _

suspected that acquisition and slaving procedures i_

are not standardized between sites.

8. Timing I
L

a. Some sites reported that wall clocks were resding [

in local time and not GMT. _;

,L
2

2

±

- t
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Co Trainin_ and Personnel
1. Procedures

a. The BDA observer noted that no formal checK-out

of the VATS and RAZEL simulation gear is made,

I nor is status of this equipment reported to MCC.b. The BDA observer reported that part of the re-
!

luctance on the part of the sites to exploit

fully the capabilities of VATS and RAZEL might

-_ stem from the lack of realistic programs apprc-j

il - priate th the mission being simulated.c. ]{N0 reported that useful operator training

_ experience was obtained by flying Test Aircraft :
,j _,

232 in accordance with MNTV trajectory.

d. All observers noted the initial difficulties

ii that sites experienced in adjusting to network_ drills after a prolonged period of no network

!i drills (since April '61). The local site drills
M

[_ called for early In the test NCG 378 count
+_ appeared t0 be performed unenthusiastically.

2. Simulation Equipment

a. Sites equipped with VATS simulation gear were not

_- able to coordinate thei_ MNTV simulation exactly

i+ ++ with the capsule pass because of the time dura-
tion llmitatlon (8 mins.) presently in the equip-

ment. The MNTV vehicle is in a high orbit than+

the MA vehicle and Is i_ view for some sites, up

to 12 minutes.

_ b. The BDA observer reported that the instruction

ma_]u&ls for use with VATS and RAZEL equipment

are preliminary and need to be improved.

c. BDA has made it possible for the AAA to track

"live" non-Mercury space vehicles by a modifi'

cation which allows the Acquisition Aid receiver

to be tuned over a broader band of frequencies.
+

V - I0 "- + +_"
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than is used in Mercury. An external oscillator

was substituted for the normal local oscillator

in order to provide the correct inte_nediate

frequency. This modification would permit non-

_-h.j Mercury satellites to be tracked at all sites

for training purposes provided the frequency of
their TM carrier is known.

d. The observers at sites without VATS and RAZEL

simulators were unanimous in their recognition
C

of the relative ineffectiveness of"acqulsition

._ and radar tracking simulation at those sites

when compared with sites that had these simulators.

e. Observers found it difficult to monitor the iflter-

com at various positions because all available 4

: J@cks were occupied by operating personnel. _

Training personnel would be _imilarly handicapped. _ !/,,

f. The following shortcoming in the VATS simulation !i[

installation at BDA _as reported:

"The Cooper's Island and Town Hill Acquisition _ : _

Aids both use the" Cooper-'s Island boresight _

tower as the source of RF for VATS simulations.

The Town Hill half-VATS has no_RF output control.

Therefore, when the Cooper's Island VATS RF _

generator is adjusted for threshold sensitivity

of the Town Hill Acquisition Aid, the Cooper!s

Island Acquisition Aid becomes saturated. An

i- attempt was made to overcome this by inserting

_) approximately 40 db of RF atteL_uation in each

of the RF inputs to the Cooper's Island Acquisition _

Aid. This fix, ho_ _er, did not prevent satura_"

tion of the preamplifiers, and general degradation

of the system response was _hoted. _The alternatlve

of allowing each of the Acquisition Aids toe,rack ["
only TM high or TM low during simulation run_ _

C

V- ii ....
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detracts from realism'!. The use of a full

VATS at both locations would remove this

difficulty.

g. The BDA observers reported that the VERLORT

RAZEL simulation equipment was inoperative

during Test NCG 378. It had not been used

effectively since it was installed. It

! appeared that the VERLORT crew had not become

] familiar with, nor did they appreciate the

i advantages of using the RAZEL equipment. In
(

addition, it was nobed that the VERLORT range k

simulator, which can be used in conjunction

with RAZEL, was also not operating properly.

3o Personnel

a. Some observers reported an unfortunate tendercy

toward "insu]arity" on the part;of the operators

I of particular systems. This attitude was adopted

! not only toward other systems at the site but

_! _also toward the network. Site and net_,_ork drills

_ as well _as missions are required to remove this
_j

_:i attitude.
_i b. There were a few instances where new operators

1 were insufficiently trained. No formalized

! "training program appears to e_ist for training

new men. This is especially important at sites

where large turnover exists. The M&O Super-

visors, on whom the responsibility for th_s

training rests are often too busy with other

matters to implement an effectlve-training pro-

gram° ._

c. Observers at the less attractive sites emphasized

the need to providerecreational facilities and

other inducements to aid morale and reduce turnover. (

d_ Several observers reported that the M&O Supezvlsors

have become so overloaded with adminsitrative

duties that they are forced to neglect their oper-

ational functions.

V - 12
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D. System Tests __

A new set of BST's and DST's was distributed-by

the observers to all sites, as appropriate to the site

equipment. These tests are-listed in Table V-1.-\
_,9 One objective of this mission was to determine

the site reaction to the new issue of tests. Comments

were solicited from all M&O teams in thls:connection,

since it was impossible for the observers to derive detailed

deficiencies, errors, and problems from _ll areas of test.

O Test data we; also collected at the completion of the tests. C

All of this original material was forwarded to Mr. G. Burton'

of NASA for review and analysis; In addition, the more

slgnifica_t site comments are given in Appendix D.

In this section of _he report, general Con_nents

on the tests are presented, together,with some:quantitative

data to indicate the magnitude of quantities measured.

1. Results of Tests During Countdown

_(a) Detailed Systems Tests (DST)
a

Since comprehensive maintenance procedures are

not being followed at many sites, as noted above, the

performance of the DST uncovered manY equipment fauits.

This results in extended time required to perform the

tests since the equipment must be repaired before the _

test can be continued. For this and other reasons, such

as the_revisions of the DST's from previous issues, the

data that was collected to evaluate the time requlred to

O perform the DST's is only tentative, _oreover, many
observers did not obtain the times required to perform

the DST's since they were not specifically re'quested. ,,

.The data that was obtained is shown in Table V-2. The

_last column in Table V-2 gives an estimate_ made by HAW,

v:- !3
E
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I
!
! TABLEV-I
f
•! SYSTEM TESTS

t
1

i BST NO. DST ROo System Tested. f

i01-I Not Available Veriort Radar

101-2 NOt Aval!able __S-16 Ra4ar

!01-3A Not Available Verlort Radar Seco_6ary Data
101-3B .Not .Available FPS-16 Radar Secondary Data

10!-4A Not Available Verior_ Radar Digital Data

_- I01_24B Not Available -FPS-:L6 _,RadarDigital Data [

; I0i-4_C ,. 'Not Available MPQ-31 Radar Di@ital Data

!02 _'!02 , Capsule Communications

103 _ 103 " 9o_nd

104 _ i0g Tfming

tt !06.-: 106 : Telemetry ,_

iil 107 107 HF Point-to-Point Radio

I08 i08 T_Y

_, 109. 109 " Intercom

i l'lO llO Acquisition Aidlll --- Naval Recovery

b

h
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of the times required to complete DST's if no troubles

are uncovered° Because of the wide variety of mainte-

nance problems which arise to delay completion of the

| tests, this estimated figure, based upon experience

| _ with past trouble-free tests, is an indication of the

| probable minimum test durat_c._'• r. The ccmblnation of

total time (start to finish) plus a report of the

i _ maintenance time interval and the Idle time (test equip-
" | _ment occupied elsewhere) would be a better method of re-

i_-_ porting and should be incorporated in future system test

I The sites differed in their preference for the

_! day in th_ countdown on which to conduct. DST's. Somepreferred DST's as close to launch day as possible, which

others felt minimum interference and equip;.]ent disturb-

_,] ance would result if DST's were performed almost a week

_ in advance. Those sites holding the latter view believe

_ equipmentdeterloratlon does not occur rapidly follow-

_: ing a DST, and that major degradations would be discerned

_ _in the BST_s. Table V-3 gives site preference for con-

_-_ duct_ng DST's Note that HAW and GYM desire a repeat of

_ the DST's; GYM feels two days are required for each set

_ of tests. Many sites agreed that more than one day is

.,_ requ!_ed if any serious troubles are encountered.

_ii _ Table V-4 lists some of the more important

_ parameters measured in DST's. Typical values arbitrarily

_ - taken "from the data sheets of one site are given.

(b) _rief System Tests (BST)

These tests are scheduled in the Network

countdown to be completed as follows: BST-101, -107,

-I08 complete by T-4:15; all o_hers by T-3:I0. To

: properly schedule the beginning of each BST, prior ex-

perience is needed] S_nce in this exercise, revised

V - 16
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TABLE V-3

SITE PREFERENCE FOR DAY IN COUNTDOWN

F0H CONDUCTING DETAILED SYSTEM TESTS

-_) SITE DAY

C._! F-4 or F-3

BDA F-2

ATS _-5

CYI F- 1

-_) XNO F-5
WOM F-5

HAW F-6, F-3 (repeat)

CAB F-3
z

GYM F-10 and F-9; F-4 and F-3 (repeat)

'_HS F-3

TF_X F-5 _'

EGL F-4 "

i

f
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•_ TABLE V-4

I TYPICAL VALUES OF SIGNIFIC;dgT PARAMETERS

MEASURED IN "DETAILED SYSTEM TESTS

TEST PARAMETER VALUE

VERLORT

Transmitter Power Out (I0]-I) Total Lo_ss 49 db
?

Average Power 90 w

Computed Peak Power 270 kw

Magnetron _v Pulse Spec.(lOl-1) Main Lobe Bandwidth 2.0 mc

Totl Bandwidth II.0 mc /

i Magnetron Frequency (I01-I) Wavemeter 2486 mc

Minimum Discernible Sigjml(101-]) 106 dbm

AGC Dyn_.amicRange (I01-i) 70 db

ACQUISITION AID

Irjnam_icRange II0 Sum Threshold TM i AZ 158 dbw

_ ,, ,t TM9 AZ 157 dbw
Tracking Threshold ' "X -

: TM I AZ 157-dbw

i " " TM_ AZ 155 dbw

I -_ Sum Threshold TM I EL 158 dbw
" " EL 158 dbw] TM2

::i Tracking Threshold
-._

TM1 EL
_ a ,i TM2 EL 156 dbw

il Servo Alignment & TransientResponse (II0)

Ist Overshoot CW AZ 2.5 DEG f
Seconas De0ay CW AZ 3.2 SEC

r_ Ist OversMbot CCW AZ 2.5 DEG
s

Seconds Decay CCW AZ 3.2 SEC

1st Overshoot CW EL 2.5 DEG

Seconds Decay CW EL 3.1 SEC

Ist Overshoot CCW EL 3.0 DEG

Seconds _Decay CCW EL- 3.3 SEC
;
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BST's were being used for the first time, the local site

scheduling was not, always appropriate to insure comple-

tion at the time required for s_atus reporting in the

Network Count. In some cases this led to computer

re_ated subsystems still being under test at the begin-

ning of CADFISS. Further experience should eliminate

this problem.

Table V-5 gives some representative values •

recorded in BST's. The dearth of quantitative data in

( ) Table V-5 results from the fact _hat most BST's require

only a simple check mark (_I response. Observer com-

ments indicate that consideration be given to incorporat-

ing more quantitative recording in the BST's than is now

required. The simple check-off list_now used lends

encouragement to artificial results. For example, it _

appears that the second BST is not always fully performed. [

L
_.

(-.., .,
- _'_

, __

cb
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TABLE V-5

'TYFICALVALUESOF SIaXIFIC_T PARAMETERS
r

MEASURED L-NBRIEF SYSTEMS TEST

T

TEST PAR;uMETER VALUE
t

VERLORT

Transmitter Test ICI-I Magne.tron Current ll ma

- : Dr-iver Plate Current 7 ma

- Keyer Grid Current 5.5 ma

Receiver Test 101-1 N])S@, 2_adar Frequency 105 dbm

Signal Power Level 102 dbm
!

_-_ FPS- 16

Receiver Test 10!-2 Noise Figure Azimuth 8 db

L =
"--' " " / " Elevation 8 db

7

L i Lock on and.Release 101-2 .;Radar Console 50 db

-

c

L

/

.- . (
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E. CADFISS TESTS

The CADFISS network tests run during MNTV

simulations were generally satisfactory. The program-4

_ apd computer difficulties noted during the MA-3 network =

tests had largely been corrected. Site readiness, as

measured by CADFISS, appeared to be good. Most of the •

test failures could be attributed to incorrect site "

procedures or minor, non-radar problems.

_D The Network Countdown for F-O day included
three periods for running CADFISS tests. These were:

(1) A Roll Call starting at T-4:00 (tests 21 -=

through- 25,41,42,81, and 82) _
!-L

(2) A Data Flow _esf period, starting at T-1:53,. _=

-. consisting of tests 41,42,81, and 82 = _ _'i_

i

.(3) An option period starting at T-O:40, during . =

= which reruns or confidence tests could be

conducted.

The F-Plus day countdown, Which started at T-4:00,

eliminated the Roll Call tests. Reruns of failed or

timed out tests were deferred _ntil the next test period. _.
Thishelped to keep the test duration Within the scheduled

time.
g

During the T-O:40 option period on Test NCG 378D

a long TTY message was introduced by MCC. This message _{
blocked CADFISS cues, and resulted in several time-explrations. _i

O The message was an I_I Which was quite important to the _• _ !(•

conduct of that day's simulation. The decision to introduce

it during the CADFISS test was a"Flight Controller decision. _

Had it bee_ deferred until.after the CADFISS tests, a network

hold would probably have been required to insure that all

sites received it prior to T-0.. _

0 "
.i
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CAL experienced _epeated range target test 81

failures In azimuth and elevation. These were generally
/

due to ground clutter when _theVerlert radar was pointed

I at the range targe't which resulted in poor tracking in k
azlm'dth and .elevation. Since the range target test is

intended only to test range, failures in azimuth and
i
t

elevation have no significance and should not be include_

i ir_CADFISS reports to the sites.
HAW and GYM have no radar range targets. All _ <

-_ 81 and 82 tests at HAW and all 81 tests at GYM a_e con-

sequently scored as time expired. These tests should not

be scored _for HAW and GYM.until they. _btain range tsrgets.

-Duri0g Y._-3, most CgDFISS_runs extended beyond

their allotted countdown_times. For I_/, only the first

Roll Ca_l for NCG 378D ran overtime (by six m_nutes) and

_hat was due to a delaye_ start.-

L

1

?1 --
_dl 2

• J

. ,. ./

o &-

2

_2 5 _

.¢ ,

• ", - ',-2 *
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F. COMMUNICATIONS _ .-.

1. Network Structure

__-) The MNT_/-7. missions called for the
following communications arrangements on its

simulated mission days:

a. For N_-378D on July 25, the full network

with all part-time circuits was called up.

However, no critical coverage was requested.

_D b. For NCG-378C on July 26, the part tlme

circuits we.re not called up built critioal .. :

-, cove-rage was requested. For this mission LDN, _i

CYI, KNO and ZZB shared use df the-17

Circuit; HON, CTN, WOM and MUC shared use

of the -02 _(radio) circuit and HAW .used the

-_ - -'- _03 Circuit. _-

The continuity of service of the circuits and

_quipment" on these _two simulated mission day's

was only fair because the number of interrup-

tions, outages and garbled messages exceeded the :o

number that was normal for the Network. T_DIe

V-6 gives the details of the major difficultfes.

2. Traffic Analysis _ /' _. -.

a. IDformation-Flow

Tho "traffic analysis of teletype _"

communications_ of the MNT_.-I missi6ns was

examined for "information flow" between ,_
originator and recipient ....This Is in contrast --

to the analyses conducted on previous s!mu- ' _

lated missions in whic_ a studY was made of _'-.

message transmission delays_ on the TTY .

_ network. The distinction is princlpaily in '_' ::
.that "Information flow_ is the more Inclusive - ' ,._

V - -23 .... _ --,

• J _) / , . ,.
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TABLE V-6

"_I MNTV-I MISSIONS ....

pRINCIPAL COMMUNICATION NETWORK TROUBLES

,_ NCG-378D - July 95, 1961 ..

_: Tel etypewrit er

0200Z USAFL2 Ckt to BDA oustthroughout this

;=::'_ : mission because of radio,transmitter

_==_ trouble at _ndrews AFB. _ --

_\_-_= " = 0311Z Poling trouble at CNV ; ,

J
F

0348Z) 1.'5mins/. ATS Ckt garbling . " -_

0620):_.., 'i_ rains/ - • ney - vancouver Ckt-garbling :_

_i _o :- = _02_-23Z) :-R_da_.Data, sent,/-toGSEC qompute.r-also - ' "_:

o?_:_ : 06_2Z) inadvertently ffen_to MCC. :. :, -=

0825ZI 62 mins - Ck_ to interr/pti0ns - - -;;_ _ 0927Z " " " " "
4

ilI5Z) =' , :(_roup,II TTY circuits open to _
_ _- -= 1206Z) , 51 'M:ins _.'_ ,_ ,, _ CNV=Orlando . -_,_

-"_ .:_ .Voice '_- .. : _. ' " = :
. GSe.MCC F.P. #3 , .-Out about i hour

• GSC-BDA #127_ " 0ut about i0 miens _

BD " " '- GSC- A #I_3i •Out about

.... HS Data_ (MCC_GSC_) _ . ''

• e6%,_. ._Ine #i . •Out about i hour.. • ' ._' J',_'"

-. _une of rout) .... ' _< %..:.
4 _

...._:_,,. . ,. ,, , ,:,'_ ,

• :. -' :,.'. _.... ,........ .;_:': :, ', '., ,, ," ::-
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TABLE____6 _i"

OONT' D. i_!_i'_i

-17 Ckt - A long time was requi_red to establish .,:_i

operating circuit ehare_by, CYI, KNO and ZZB. /_!

. because of continuous FOX tran_misslons from CYI. " _-_._

.. Several _hours _delay in opening traffic to these

'- 0745Z - 02 Ckt HAW-SYD:open-IO minutes •: ": " " -

0811Z GYM radar to CNV in,error
-i

lll2Z 02 Ckt propagation difflcul_-les ._i._ _"{.". _

Voice ". - "

._. lll_Z Voice to Australla.was in and out be.cause of '",'

propagation troubles .... :.

,_ o) , .



C

_ term which r_cognlze,_,-the-message processingfi'

-- _ in the _communicati6n,_centers =at both the

'=_,:- _ sendlng, and receiving end. This includes
the time-stamping, tape2cutting _and checking,

i ' : etc. operations-. "To permit _his analysis a C

I': "> : 2_.i,/_.i-_Irectlve was issued to.<all-sites that the

>" :Sta_tlng "date t/me group" (DTG) Of their

messages _hould be that o2 the time stamp

on the originator's co.pyas it entered the

' communications room. TRe end DTG was to be (q

that "of.t_e time .of completion of tape ..

.. : . - : . .: p..unhing.and check h ch _corresponded to _.

<: _[h:elt;sm_ 6f;}i'_!_ati6h_,Ofelect_Thal transmis- :_.....

..........":>...............si0_- i:z_h_:i_p_f_hedtape w_s promptly ' :
. -, ....... _ ..,, ._.o . , . . , .,: ,j .:," , _ - , ,. , - ,-:',..,--:.,,- _.,.:.<,.,.:,.,: ........ _e_ _..-__ , " " ._ -..=
,:_,'.,_..,_.#:-_,,'..-'....<-".1,.--_-._.._:. ..,:,.. c .... _. '""" :' ,." " , : ' he- summaries" _ "-:-",: '-,;:_,:;_-:...........: ......; _ ....._ T_bles V-7: and V-8 give t
, .;*Lf'_Z;>e';"j_'> ;_::_:: : v: :_" :._ ,, . _. . ..... ,-_: - : ._" ! ,, :

'::".'i_"."'j:;'i.","-_i:!_?:'":".'........'_'_:f':,'.t'he, Info'_ati.on:,_lowanalysis for the tw) "."_- :
'!;::"'/"i::":_,"':".' =.:'":'-.:...,,.:_:....ml-.%s:ion: u-_-y_,.. Delayed,..me'ssages are: shown in .....

:: i_ ::;_ e eg0rl een 5 and lO . _
, , ":._.'.,..-., ."L,"" ,' . . , , . " , "' . " "

•.... ,. " :'..'"":".".:::'!"'.!::'.:_?i::mihll.%es,'. and"...those .exe;eeding. 10 minutes. ._ <, -

'. - "Thesecomp1_'_tions show .,thatabout three- . _ ._

,-.,...... _Uarters of the'messages Were beiug delivered .

""_ "" > tb t_e reclpient, w_'th.lnfive minutes of orlg- -';

-_:.,..-:._.. 'o,;., ." i on; .This Inelu all processing, tape - " '

.,"',_:";"..i,:.'./_(::' ::_:: :' :,.'.,:."Lo.s.%_._m.es'_ge.s:"should not ccca_;::be.c_use05 the 'J. .; , .. ::

', '!:.._",.,Z::: ,", :.'.' .".: :_):e_S_.Ee a g pToceau
,i,.,..!i.:.:,, Cccuntifi rewhich requires " ' "

"'[':":"::): "" :" re._'ans,mis_ions wheneve.v ;bmitted mes"uage "-

ed,'".,HO:' :':;i. :",:.,'.:..._.,-'' . . ." ? :nu_b'_8. a_e. not W.eve_; some losses did

=. ,.. . , • . ,., , _, , , _... .._. , . ,- - . ;,. :, .

• , , . '-.,. :..-. .:, .'., - . . ,:__. ,_,,',_., =) - .-. - =_ " .,¢. _ - : , : :,',,:<:;
, ,, :., , ..',,, • , ,. , ,.?._,: ,. _ ), . .'._' ,. ,,, ,,. . .. ,-. , ',. . ,

,:,'':,.:/"'.,..:, ,,,.:,'::. :'_.".'..;:,.., ,:, '. , _,., . , ,, ..... . ,.. ,,. , . ,"

• ::, ' •: . '..," ,.': . 'a.',_,'t:#,_' ','."'.._",,;,'_.,',:.,,_"',"-'.:,_,=',.'.::: : , "." .,q ' ' • " ,' '_ . . ,

' "_'" "_" ...... ; ""'" : " ' _':'_" "'" '.i ': 2, ..... '".,'"'- ' .... , , e_ .. . "
.. : ...._,.." : : _.._:; ,,'' .... y :';,'y_.,:_!',:.., ,_:',. :., _ . , .
' . , . . " . ,_ .", .'._. . ..'. ,,. '._.,,' ,,,%-: ._ • . .... ,, . . . . - .. .-,

,-'""." :..'.-,"':,,,"." ," "t." ' ,'_ , ' ,,, :';:':'..::":'':":_."7".:.:" ';:"/" , ,." '"' " " "' "': . ":; -
•J.. "..;t',." .x_..?. .,..,:..,.,,,._. ,, _,",, . .:, ,:., .,_,....,:._:,,. ..... _...." . ..,.._" .. . . .,,,

<._'.:_;:.:<,.,.:,.',:,.'-;,,:,_,:,-, , , , ,, , :..... .,.: . .... _....... :,: :. -"
:.o_,.'.:'.::'_._...... ..,:. ,.=:::.,_.",.', . " . :. _. .j:, , ' , _. :,-- _ . .. ,,...- ,.- , ....

'_.;_:.'_¢,:', _,.-u -'. • _,_,,: . ", .' ,,' ,' " ,', . , '" ' . ...... ",' ' , . '

"_:=,_x,e_;'_,:-.'_:;:_,:-_".",:i:'_.',.;'¢,:.:_.°._",',"._;::,, .-"' ":-" : " ",.>,_:,,,_,_;':/ : b.'" ." _.:,.,7,...,,:.',..:,,.,".,,_,/:_: ¢

' "_' " _' " ':_"" " "f '=¢-"_*'_' . .,2
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b, Sum Messages

Of particular interest is the arrival

times of the telemetry summary (SUM) message_

at sites, These were considered useful to

) the reciplent if they arrived before midpass

(point of nearest approach). The results for
J

Test NCG-378D are given in Table V-9. (It

should be noted tb_t the SUM messages for t_e

NCG-378 series (MNTV) were substantially ab-

. ) breviated over those in a Mercury Atl_q
mission and hence the. preparation time was

not typical of a real mission.) Table 9 shows

that many sites had the benefit of SUM messaEe

information from the next preceding site

although the SUM from HAW would be the last

one received by most of the stations across

the United States prior to-the capsule pass,

i

t
):

- -£i

v. 29
,j
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i TABLE V-9

LAST TKLEMETRY SUMMARY MESSAGE ARRIVING

BEPORB MID PASS FOR SITE

1- TestNCG-378D - july 26, 1961 _ _'-"

ORBIT OP_IT ORBIT
' SITE I II Ill

MCC HAW CTN

_. _ BDA WHS GYM

ATS TEX GYM

CYI MCC BDA (NA)

KNO MCC BDA ATS _
ZZB KNO KNO: :: KNO

los z'zs z_ :ZZB
<i _c los los los
c'<"lJ " - i

i

WOM : IOS : IOS MUC :

..... OTN _ WOM : WOM (NA)

_w -' -: c_ . CTN WOM -
'C-A_ (NA) HAW _AW
_cYN _ HAW HAw _AW

_i! _S_ HAW _AW HAWTEX HAW HAW HAW

,_ EGL HAW __' HAW HAW

i - NA - -Capsule does not pass within range.of this slte during Indicated orbit| •

2

_5

-I _V - 30

i
/-
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APPENDIX A

Schedule of NCG-378 Tests

_ No. of
Date Test }._o. Type of Test Lift-off Passes

July 25, 1961 378E Site Drill Local Option --

July 26, 1961 378D F-O Network 0800Z 3
Drill

July 27,-i9_i 378C F+I Network 10005 1
C) _ Drill

July 28, 1961 .... Maintenance Local Option -- :_

July 29, 1961 378B DST's Local Option -- _

July 30, 1961 .... Day Off -- -;_

_July 31, 1961 ..... MNTV Mission --
P6stponed

%

c

O _

.j

L"

...."__'_"_ 1965077407-050
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: B-2

Site Observer

' _. Benson (W)*
HON . Kulp (W)* (

L %

KAW J. Johnson (B) ,.
R. Hutchinson (W)*

• p. Sofranik (9/)*1
. _ CAL - J.G. Kreer (B)

A. Roth (W)* _-

ill (w) (
GYM • • __

. _ : .. WHS = L. Wolf (W). u

tB

_ _ " ;C. Jester W * -
(wS)• -,- ,_ EGL N. Higglns ,

" z

_,_ z., . 2 - b 2

"* - -" - 9 - - \, L,
- :- c-

" ..t

__ ,2 -

,c..-. " ,- C , -

./ _ C,,

" -" " " %' C.,'
.t. a

-'. '" - u " "J

, ' ,. . ., . .,

_" ''_' '_""" "_' ":" _ "" '_ " " " '' _ " i" '

",_Y£'__ -,.,.:....... .. . . , .., .,. , : ..• :, ,'_.::'.';_ .'"' ,,._," ," ". .,i:;, . ' : , ' ' ' " "'";'" . " L, ".> :,-" ,• '_"¢""" "' "" ,2" .:4;.... .. ,' -. ,"..'.' " ' "":";;"9' """ '
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APPENDIX C _"

Observer TTY Report Format

ToMcc
ADM y -_'
ATTN: P. J, JOHNSON : 3

0 :BSERVER REPORT _ : _:

I o TRACKING .... , _

TIME AZ EL NGE TIME AZ _-EL P_NGE :
o

"- : PASS _1 _ _

PRED _ • b_

" RADAR VERLORT FPS-16 ", " ,_

: "INVALID ---. -- -- . _ ,.:_
• u'_ A : - ,.

CON __: -__.___ _ -- ". ; _
LOS - " _

PASS _"2

_RED __ _,--,--- -_- -,._._

, RADAR VERLORT- :' FPS-16 .._,.-.>", : _._

VALi_D _ " _i_ ,- i:)"i,'/
INVALID ..... - "

j

LOS ,j-_ ,-

' _, : _. , .. _,, ' i q"?'" _,

, ,,. : ,_ - ,: ,- _., , , ":_ , _ _ , ....

"o _ ".jl

• , •., .. ]- ... ,. ., .--,,:.,.¢:.

• , • , . .'J::7.,;
. -, . ... ,,;;¢. :...... . _, ','. _. ,, . .., . ":, . ", ._ , ,_ . • .,.,[:..-'.. . .:'-.... ---._'.:_""_
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C-2

I. TRACKING (Continued)

TIME AZ EL RANGE TIME AZ EL RANGE

PASS 3

PRED

RADAR _ERLORT FPS- 16

,, VALID

INVALID

_ I AA

I CON

't__ HANDOVER TIME VERLORT FPS-16

!_i FRoM To FRoM To
' PASS i

__-! PASS 2
PASS 3

"% , •!

"_L:I_ II. ACQ RECEIPT

_, PASS i

_'_, PASS 2

_:_'_'I_ PASS 3 __
_/:_ ill.TMSUMTRANSMIT

_i!!/l PASS1 __
PASS 2

_j PASS3

1 o

f , '_
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C-3

IV o TTY SUMMARY

CKT CKT CKT

_i IN

TOTAL

LOST

DELAY 5-10 MINo

DELAY l0 OR MORE MIN.

iD GARBLED

RETRANS
_t

OUT

TOTAL

V o QUALITATIVE EVALUATION:

VI° COMMENTS_

VII. SUGGESTED CHANGES_

O SIGNED_ "

©

,t
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! APPENDIX D

i
" Site Comments on Brief and Detailed System Tests

-_ Test NCG 378
)

A. General Comments

-_ i. ZZB: It was the opinion of the M&O personnel that

• Issue II of the BST_s and DSTIs was adequate. There

iD were no apparent problems except in the case of the d"

timing subsystem where it was felt that the tc_t

requirements were too strln_ent.

2. IOS: It was stated that Issue II of the System Tests

exhibited considerable improvement over,,!ssue !

- through the de±ctlon of superfluous material _nd

more practical procedures. It was the opinion Of / _

site personnel that the significance of DST_ results

"was diluted by the four-day interval between DST per-

formance and the scheduled launch day. The opinion

- was expressed that the System Tests were _alid and

useful when integrated into a normal Mercury

, countdown.

3. HAW: It was _tated that DS/ts should be performed

no earlier than F_3 day. Also DST's should be pe_-

. formed prior to the start-f the series of nebwork d_ills

since the BSTIs performed during each drill are pre-
I /-_ dicated upon the prio_ performance of DSTes. Thc

length of some BSTts caused th" site to s oart the

Ic3al countdown 1-hour earlier than t_e typical site

' cou/qt in order to assure comp]etlop 01. schedule,

4. TEX: It was suggeated that additional time be al-

_ lotted for BSTes to avoid conflicts in equipment

(_ utilization.

-!2-"
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q

B. BSTioi

i. BST i01-i. Ver!ort Radar

a EGL: 9 large portion of this BST is not appll-

_ cable to the MPQ-31 Radar Set_r_

- b. TEX: it _hould be noted that the power supply

_i_ and _gnetron current values given are for "coder -

_ OFF" operation.

i_ 2. BST 101-2, FPS-16 Radar /-

a. EGL: Transmitter test, item 5, should read 250 \-

KW mlnimum. = : ;

Lock-0n and Reiease, item l.b, suggests

i setting IRACQ and FPs-i6 threshold to within

i0 db of the MDS (for beaoon operation) to

; mlnim/ize possibility of locking on noise.

b. CAL: Receiver Test, item 9, should read "BEACON

_-HGC" instead of "BEACON SFC-MGC", "positionl

to boreslght" instead of "lock on boresight", and

_ deletion of AGC voltage measurement

3. BST 101-3A, _Verlort _Radar Secondary Data

.a. HAw: It was felt that the mission scale factor

_ should be Used for scale vector check as _he

2 existing check appeared to be redundant.

_ b. TEX: Section IV, _em i.h, suggests changing

channel 4 scale factor to 150 Kyds/inch with

the P/C converter at 2 M yds. Since channel 4

is not used during the foldlng-plot operation,

;. this would obviate manual changing of the P/C

to 4 M yds. during a pass.

Section IV, item 3.b, typographical error,

._ should end "25-inches above X2 axls and lock".

v •
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D-3

Section IV, item 5, if suggestion is

approved for item l.h, this section should be

_ changed to read "radar range set at 1-M yds and
_ the P/C converter set at 2-M yds".

c. GYM: This site submitted a draft of a proposed

-. BST to replace BST !OI-3A. This d_aft will be

forwarded to NASA/!RD: for evaluation.

4. BST IOI-4A, Verlort Radar Digital Data

_D HAW, CAL, TEX, EeL: All Sites reported extreme :
difficulty in performing the Static Radar Tests

due to the ncoarse" granularity of the radar

controls when compared Go the "fineness" of the

: digital printouts. _ _

5. BST lO1-4B, FPS-16 Radar Digital Data

a. CAL, EGL: Simulated FPS-16 Radar Inputs, step 6,

this step was found to be erroneous. No teletype

cutput was obtained when TN23 w_s removed.

b. EGL; Radar Data Self Test, step i, switch refer-

red to in second sentence should be "S-I02" instead i

of "3-i01".

Radar Data Static Test, add step 6, "Pres_ 1

range Recycle switch on FPS-16 console. Check

for octal-4 added to the range MSD character"_

C. DST 101-2, FPS-16

The following comments and/or suggestions were

O made by EGL: _

Section 3.1 and 3.2: Sanborn recorder sensitivity

should be set to obtain full range of the operating para-

meters.

Section 3.4.1 and 3._.2: Incomplete, no range simu-

O lator rate given_ Suggest a value of I0 Kyds/sec. Mode
of operation not stated (FPS-16 or IRACQ). _
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Section 3.7.1 and 3.7.2: Console bandwidth-potentio-

meters should be set for maximum (fully clock-wise).

Section 3.8: Maximum rate should be noted. _-_
_,. Section 3.9: L-twas felt that more detailed IRACQ

_ ! checks should be made. For example, check the scan, modes

.... of operation and interval necessary to acaulre the target

_:: " in each mode, etc.

_:" Section 3.i0 and 4.0: Separate boresight checks for

"_ a._gles and range target checks for range, i"-"

_i D. DST-I02, Capsule Communications

1. zzB:
] : Section 5.1.1.6: Reference is made to a non-

f_ existent Figure 13.

'_. Section 5.1.1.8: The phras_ "channel 5" should

: be added. :.
8

Section 5.1_2.1: Sentence should read "Repeat

test steps 5.1.1.1 through 5.1.1:8 with the following

_I exceptions:..

Section 5.2.1.1: Should read "Figure l" instead

_ of "Figure _".
2. HSW: Scheduling of G/A, TM, and AA radiations _hould

be done on a non-interference basis.

Applicable portions of referenced material should

" be in_cluded"in the DST.

Provide operators with separate data form to

record _results. ('_

3. CAL: DST 102-3, instructions and data sheet_ do not

agree. Should specify either slgnal-to-nolse meas-

urement of a fixed amplitude input signal, or the

• input Signal amplitude necessary to obtain a given

signal-to-noise value, f_

b

'4
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E. DST-103, Command

i. HAW: Several portions of the Command DST were not

_-_ applicable to the dual IO-KW system at this site.
.!
-- 2. G&_4: Suggest KY 17_ check of frequency of all _one

oscillators be incorporated into DST-I03.

Sectlon 5.2.2.0, this portion cannot be performed

since the Station Guardian also s,litches on low in-

cident power. To accomplish this check, an external:

O dc voltage source must be used to simulate reflected .-
Dower. Suggest Fluke Power Supply or 1.5 volt flash-

light cell and a !0-K ohm potentlometer.

DST-103 should be revised to minimize the number

: of transmitter switchovers since this acticn removes
:

all power, including filamerts, to the master unit;
:

F. DST-I06, Telemetry

i. CAL: DST-I06 should include a measurement of the

frequency response and a noise level check of the

: transmission lines connecting the telemetry console

and the telemetry receivers, particularly when the

distance Separating these two Zocations is very large.

Measurement of the signal-to-noise ratio of the

receivers between T-6 hours and T-O would increase

confidence in the telemetry system.

2. HAW: The receiver calibration procedure could not

be used due to attenuation in the long length of

|:'_ coaxial cable required at this site.

For MNTV, the preamplifier calibration was ac-

complished by feeding the signal generator output

to the HF test antenna and the receivers were cali-

brated by feeding the signal generator directly into

O the receivers. ,_F

i
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!__ The DST should include an equipment check list

specifying switch posit_ons, light status, etc.

3. TEX: A discrepancy exists between Table III of

_i| the DST and the pen assignments listed in Section VII
_- of Mercury Network Procedures.

CET and TORF Trigger Level Calibration checks_-
-___

it would be preferable to have the "Set Level" ex-
pressed in decomm percentages rather than volts.

i " G. DST-IIO; Acquisition Aid

(
_i. HAW: _Difficult_ was experienced In meeting the

AcquisitionData Console indicatorspecification _

of l.Sdegr_es due to the long line length which

_I _ apparently introduced a reactiLe compon@nt in the
circuit,

" Accuracy requirement for the acquisition aid

slaving of the Verlort and FPS-16 to the boresight

_ _ _ coordinates is believed to be tighter than the system

design.

_ Section 7.2.i specifies a battery box but gives
_ - nc instructions on its purpose•
"_ 2. EGL: Section ].0.0.f, should read "Decrease the

' signal generator output below the AGC threshold and

• then increase the generatoz output until the AGC

voltage becomes negative"°

Pedestal leveling should be checked.

3. GYM: Section 2.e appears to be in error since pre- _!_

vious information stated that the VC0 deflection

should be 5 KC/dJvision.
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